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the oinuinq of li-j^m.: .-*u-... - ^p^-si and decameth :>n 1 un • r32/ 

cne ena of bis ? uaterr.*r/ ccm. • £-c-- - ■>;__- such , 5? „thopropazine, 
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which contains a oa hy o., , . ■ ^ -■ mutants, where AJ2ti (hi =- 

-;-hu P erzme A with h-^n ^a. , -h- - ^ = ft ^ a;: : . n Torpeco 

.nu.Mi was rroo:.. 1 1 to - y :/ - - ■ f , ? • ( in manimhlian 

, :C ,.tvlcnolinesteraie -r " OEdoOsAt cervaticns made with 

..cetylcholinesterase: , can,- rm ;; . t . _ ■ ■ ~ - . m.pcrtant fcr tmdir.q 

hi rtoline'terase mutants z:i-j.. U..* = - 1- • - - - t 
rmoerzine A. Innioitron stvvu-:-- ... ' "4 -l;. T = , ( lg >mu>M , w , 3 modified 
batvrylcnclinesterc.se^'iutant., rfn-r- _ mu _ t . v . ; su , 5gflS ted that A328 

,.o either F (Kl = ".b/ .m'a-'l. i 6 a.:hopi :pazine . Vol. 

was not solely responsible r.,r S ; ( '^^0 the fQor inhibitory activity 

calens. for the active site ^ l^ ;^/ a ^ uas due to the smaller 
cf ethof ropaztne t :wa: i a.. ; e.,i ■ |; , unab v :5 t o acccmnodate the 

3 iinension of the a :tive si1 e o -rue, .. u --^ -■ ^ inss r e rase active site 
culKy inhibitor mo I . OASS .;. S r SA',t ' -t the acety^chal inesterase 
qor 3 e is .apprx.2t.v ./vN&..3 1 . /'^ 0 -S r A^ t n : ,oropazine in two different 
«or:.e, which allows t ne ao . .t. • 1- - - r ^ f . nt an;1 m „l. dynamics 
orientations as detn-nstrate:! bv vicii ^ - 

eaicns . 
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N THE ALL AND TALL FORMATS " 
An encvne ai.t'EP T Rur.un- ■ ;s:>:., / : : a scenic del: e r in uia t 1 on of serum 
-,"l ; npst«-3se is'.Ks-ibe:. : uvJ.ind and monoclonal antibodies against 
Aiinesterase r,av: o:,n u,-:d. Hy i :: : one::-i : Finding ot the specific 
inl ibody to a n.ior:o:c:re p.::.t-: was ::_.c ■,■«:. Fy incubation witn the 
samples, and the activity -,f : cir:::: 

cholinesterase was assayed cy ' F.lln-.m mechxl. tie , nt ._ nn 
or-coduie has been :, t : ■ ..mi z • =,.. 1 c m . ,;,ct r : ze i, with respect t, antigen 
felicity, and the .uppli • -:t i : ity -.1 the &«ay f:-r cholinesterase 
otnotvpid is demonstrate.. Tne :r.:.l. _n,sterase activities hbucaine-, 
•..-line-, --luorice- an:; ur-o, numi-rc were ::onpa raole with established 
PGerence values. T:.-> high sens i c t.y unrl spenficity of the assay has 
;,Gn used for det er-i n ation c: :r. .1. nest-!: .s- ir: amniotic ar.d_ 
Cerebrospinal flciss, and .:s :sx !. i :~.b Li :. t y _n clinical medicine is 
in Gloated . 
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and aprophero voA>:oi is ar 
an: 



poi.= <:nin-g oan be achieved by 
>y :i nost l ^nooie, which ar e carbamates/ 
rr; 1 ch . L . r.erqic agent. Thus, a series or 



Chen dnalooco was syA-iou with oarbamyl substitutions on the 

r:ngs SooouoensA A r.t.cr.aU- behind this aesign - tGi,, moAi 
;^omcoonos mioht cxudll m : t A • rv theiapeutu onaro.otei_.sti * ,, , 
4r Vi p ., n ' a . we=i as one oi 1 rty t. protect pr 3 P hyl act. ica lly by chemical, 
' " ■ • " ' .'; , ;:... 1 ,: > . s. omosunos 4 (dimethy L hyd roxyca rbaphero , 1 

V-^.p a r. ^cA, and 10 ■ mon- ,me t hy A_.a rbaphen ) were found to rnactioat 
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1 j:: i-at ion oi out \ ry^cr.c I 1 rest erase 
itio:: or etylchc 1 Priest erase activ. 
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activity ca either cholinesterase. 

expounds : : - hen ::e prototype :irags that aai ariteraot 
.A ore or nut yry I erjol inest erase . Furthermore, 
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A competitive inriibitioan enzyme 
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SchmiA P; Kuhlmaria P.; Posoh U 

Inst i*;ut:. far Phys.i. slatqie , Phys lologisohe Chemie unci 
Ernahiungsphy;- i ■ _<: : , » , Taerai zt Liche Eakultat , Unrversitat 
Munch' : -n, Bundesrota Aa). ak Deuts chland . 
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A sensitive ana specific mete::; for deaectl<:n and quantification of methyl 
Phospnonic acid, p-an.tnopnentO 1 , P, P-orirnethyl -propyl diesoer (MATP) as a 
model substance for ■: tqanopA )t tnoruu compour. :is is described. Different 
procedures for eouplirmj trie u:q:aenie group : :>r immunization, purification 
and immobilize! ion a:. a)we::i tz:a ieaection of napten-spe aif ic antibodies. 
The competitive inhioAmori enzyme immunoassay (CIEIA) , 
using purified cracku: ana r-tb::Lt I jPJ-an t lb a :iies , was able to detect 
MATP-concentrat ions as low as j0(-13: mal/1. Based upon our results, we 
postulate that tne C1EPA represents :i gaoi alternative to the customary 
diagnosis of or ganop h tsphate m: t a xi 2 A: 1 oris , measuring blood 
cholinesterase activity. 
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;ve^iqation? c-ncernin-j the cumulative toxicity of 
oaicals by rcpe.ote:i inhalation. :n th.s stuuy, Wist< 
-d to tietncrtyl no.der Oio^ss oetiian aorociynanic diaro 



a -iriyie 4-hr* exposure, or tor 4 hr 'day, 
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to: 



sure :: jtitetit : at i oris were c ;nt rolled at 5. 3 rtq/it.: 
r j:i -j at 1 -1 . t :tiq • / r:i3 tor repeated exposures by n cms; 



4 . I tu or oris ) rc t 
2 :a oaths. The a vera ere 

e- r the stnqie ^tpctt., ^ - - ~ . ^ 

,,;, 1(irafor consisting of torsi .01 ;o us tLtiidized bed w.th an overtlow pipt 
X'- 'i 'l- screw tee ier. 'Atter tee repeated exposures, pi isma ard red cell 
cholinesterase activities, uni lipid concentrations ^t 
tr o , at lunqs were measured and his t r> F ath: logical examinations 
w^eVrforined. Thef was no evidence at emulative effects on the red 
cell cuolinestorase .^.st; y, nt st : pat nol i sal changes and lipid 
c:c ncent rat ion in 5-ti >r.th repeats z i r.na lat : : n . 
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Pyridostigmine 7.l7, ,,3 k:,-l ..ewewrw ID »,< and atropine 0.0143 mg kg-1 
.Maximum 1 mg) w,re S to*^ *•! - . v . ^ ■ >; health;; male volunteers. 
}>.»r:pheral vencus b.oi samples w< :u:e ;ravn. .-<-■! 
measurement of sen::-, cholinesterase activity. 

Mix imam inhibition «. f the ^n.v/rr,. wis found 5 nin after miction 

•■ t-, -1 cecrease -o '7 + '- ' .rrvsiii + 5 EM :>f the ..nginai activity. 

F.r'el expiratory vll ;me ir. '.:,= first Is -FSVl) was measured .at fixed time 

FtAvaL for k md:.. No d,c : -a3e Lr. FEV: was obser-ed; on the contrary, 

t'nAe was a small i:. crease. ::n:laie that atropine effectively 

a-r acr-n — es the raus -acinic s l le-efects of pyridost ...gmine :>n Droncniai _ 

.= :noo5: muscle tone ,rd bi orvoli oa 1 secretio.ns , when almimsterel in clinical 

c::;ses to normal hut >n subjects . 
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differential cocCtvsv to chronic hepatitis. 
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ENTRY MONTH: 198-0" 

ENTRY PATE: Enter* O STN: OOP 02 O 

East, -pdated on ETN: OO7C201 
Enter-'.: Medline : 1984 0' 02 
AB Ossmethylene ens :>cy siate, Hi; I, a starting naterial in the production of 
nun' polyurethane or.uusts, was found to inhibit 

s- d: cniornetrically ntts.mil .an and electric eel cnolmesterases in an m 
vivo system (W. E. Bi :wn, A. K. Orse.si, M . H. Earol, and Y. Alans , 198.0 
y )X ,col . Appl. Pharrscol. 62, .;V5-- . The current study examined in vivo 
e* : f-cte on cuinea on :nonner to;- rasas resrltmg from inhalation of HDI . 
tyVrnea pig^were exp. se:l to at n .. .3pho re.s of 9.9, 10:, or 4 . 0 ppm EDI 
(;erlinq value = 0.0_ ppni ■ for rn: t- ■ 9 hr. B^.>o:l Sa.mpl.es were drawn pnir 
.exposure ano at specified r :c; is srinc exposure. No inhibition 
serum cholinester s? e was P-e.sre i to^Otwtug exposure no 0.5 ppm HDI £o 
E hr, to l.B ppm HDI for 2 hr, r t> 4 . '1 ppm HDI for 3 hr. Similarly, nt 
inhibition was detect e :1 whrn eryrrr >:ytes from each blood 
sample were assayed : or acetyl on :0 i nest erase 
activity. Last, an.rm O.s were sacrificed and cholinesterase 
activity determined in oroncnra .: la-age fluid. Enzyme levels of 
Hoi-exposed aru.mais were rot s ;ni Ewmwy different (P greater than 0.05 
F-o-n those of control animsls exotsei t: water vapor. In conclusion, 
artnougn m vitro experiments h-O o-srsnt t rate o potent anticholinesterase 
activity by HDI, in "ivo inh:iia.ion exposure :f guinea pigs to HDI at 
concentrations sy-su ) times die t; t. ne n^AjO^Scu e-..uxu ; .. - - - ■ 
aid not produce measurable inhibition of cholinesterase 
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Motivate [ irises t :-cide i oi'-jar;oi;hosi-':)at.fv- 
inhibited ehol 1 :.es t erases was studied ir. i . us treated witn either 
t- r to si : on, 13 1T ;;r couil^ji". js. In 6 pi .is. cholines terase 
activity wis measured in t .c d samples me r ore 

, r .,,j ;J : ... . r i :: vi:.r,: rtact : v at lor: with obi do:: i me . Throe pi as were- treated 
wiu, ooddoime t h nftei adni rustrat inn o: the or ganophosphat es to study 
rhe -ossibiiitv o: in vivo reactivation. A close correlation was shown 
between the ability of obiic:<ime to reactivate the inhibited 
dholinosterases in' vitro a mo ir. ,7 ivo. There was a marked difference in the 
po Ssl b Jity of reactivation oetween the 3 ■ oqanophtsphates . No 
reactivation was possible itt-ir treatment with DC VP, while reactivation 
could be achieved lor at lea-t - h otu administration of t id oil I or f on . 
A f tcr ooumaphos treatment : e :o:t _'/a 1 i on wit.n obrdcxime was possible for 
moid; tnan 14 h. 
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T [ TLE * Specif i. : inhibitors and substrates studies 

on the -:nn of iriesterases of Fasoiola gigantica from 
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A^THOF 01 : Durrani, 0. 3.; Nawas, M.; Chaudhry, N . I. 

rripc) F A-r.'oo-)URCE: EVi :: * Ve: ' IJniv ' Acric -' Faisalabad, Pak. 

S.vjr.E: OOd.lula; m.i Molecular Idol coy -Oxford) (1983), 29(1), 

4 <-52 

3 PEN : 30BOD i; ISSN : ( 33 5-5(0:0 
D3CU31ENT TYPE: -0 urnai 

PANG 033 00 : Sual ish 

AB Specific inhibitor an i substrate sturlies vorre conducted to det . 
and differentiate sr •:• oils and ncnspec:.. f i c 
cholmesterase activities the wbol.e hsrvajenat.es of F. 

, ; (^nt-i.-a obtained froi she* a: an : cnts. The inhibitors used 
w .,.^ es-nne, 1, 5-bis ■ 4 -ai. .c.d 1 Ltmd. rs/ la mm on .. nrnphenyl ; pentan-3-one duodide, 
t-.^raisop-^^pyl oyropn mophc r m L ie , tctane-hyl py ropbosphoramide , and DEP. 
-n- substrates included chorions af a ce : y ..ono5 me , acetylmethylcholine , 
but.yrylchol.ine, ana oenzy.1 ::,:Line. 3he normal values for total 
r-nln-eC-frases in the t rem. , t o ahas from sr.eep. and goats were, resp., O..80 
a-1 0 2t2 .mu.nol ace vl t h L " ths 1 trie hydr :>1 ysed/m 5 F/itun at 37. degree, by 
20; nsmoqenates of wh .d_e t-asit-s. Tne ::peoifi: :holinesterase in the 
hjmoqenates of the tr-nato- fi ::n sheep 0.0 coats was 74.2 ana 77.0.. and 
nonspecific chc liriesco rase was 2 3.3 anl 2:-OJ7, resp. 

021 ANSWER 40 OF 62 HCAP3US 10TYFI3HT 2103 A3S DUPLICATE 19 

ACCESSION NUMBER: L ? 3 3 : 0 0 " 0 9 TCAPDUS 

DOCUyENT PUMPER: 9i:50"5' 

I' j rp t ^7 . 2'oioies on .:oecitic inhibitors ana 

A " mdastra'os cf choline ::terases oi Fasoiola qi.ganti.oa 

r r us aavf lo arid but"! aloes 
A !:t;.^ . o •. • : ,rrani, 10 S.; Nuwai, Muhair.iriad ; Cnauahary, K . I. 

'■ "■■■ Wl - ; . v eV . y, u ., y r ;:v. Agric, FaisalabaO, ?ak.^ ^ 

ntrais l ...at.t fuer Vo teriraaerireai em, Reme B v l H tO.:,, 
29(H), nM-tl 
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: -3tuJ.: vS •, ; A a a: •.- . : a inhibitors arid a a . u : . A. • • a Wr.-re :ea cut 

. :. crdei to differentiate the specitiv. a. a nonspecific 
cholinesterase activity c: a horogenate of complete F. 

.r-artica : . ; : a A • ; • : ron ac : \ ■■■ iind boctalo. The inhibitors 

uo-a W r-: e !'s^ri:.t, 5-bi • (4 -all yldinic- r.hyiainr.oniurii prenyl ) peat arva- a-en< - 
di iodide, t et rou L , ; ; or r *pyl oyropnc sprioraniiae , actamethy 1 py rophosphorami ae , 



d bo 

or-ai value.- to: tct:.i act;/. -'ity ot cholinesterase in the t rem a t; ooe^ 



of a : / e i . v 1 c h o 1 r a . , a c ■ v.. y 1 n t h y 1 a h : ) 1 1. r . e , but yrylcholi ne, a a d b e r i a y i a r i o . 



0I :at tie ana batfal >es h i a r-em -alue of 0.294 and 0.300 .mu.M turnover 

c: nvdraiyzed acetot.nioch aLine -a mc; P/mir. at 37. degree, by a 20 

: . c;r ogenote of comple' e parasite::. The proportion of specific 

:fu Iiii^ster::ses on taie : r ■ mot a-- h or: ogeria tes of oattie and buffalo was 68 

:; nci 32 and of n ansp-c : f 1 a cn : 1 : ne st erase 2r hnci 3l , resp. 
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ACCESSK N ROBBER: -= 1 2 1 0 . i 3 ■ MELMANE 

BOCJMEN. NUMBER: d!210'd ' BubtA : I B : 'AAA "70 

TITLE: Anton it- d oroc o kinetic method for erythrocyte 

acetv a::cl...nesrtaah:e and \ ^asrna cholinesterase. 

A : 'T jf"c-' ; town; ? J; Loiao : P h; Oorpeit;: [) 

SO.ypc^. 02 MM 3' A 2 CHEM2 3TR Y , 1 r CA_ Jan) 2'/ i 6 } 926-9. 

journ.il cooe: A A Ao . ISSN: 00- c-u AM' . 

P'03. CC'NTRY: Carte i States 

COCtAlENt TYPE: ' a: n o 1 ; A: t_c:>,; al' ARNA1 ARTICLE ) 

LANG NAME : ca : - Mi 

FILE aFiT-lENT: Pt roritv J .: urn i 1 .:■ 

ENTRY Mt-IiTH : 1 :3 3 1 A> 

ENTRY 3AYF: Entered STY: 1 M-MA-A , 

2-1 at "odat-ad oa BTN: 1 o MM. 203 
Entered He .:1i:vl-: A):20 

AB W> ■ describe an automated kinetic neohood :: or erychrocyte 

a :-.ry:rholaiestera-ir (23 .!.!.:.-) nndoAasma cholinesterase (EC 3.1.1.8) 
o,,ed cn ErlmarO;:: ;: : 1 o r rr ,.t z i :: o^eth.d. Quin.irbine sulfate is used as an 
inhibitor of plasma Ait Aoe^Aio.so nriio: the measurement of 
,,.-a r r C yt^ acetvl;cc-l]..riecteras.; activity, ofcvCating the need for washing 
-V- Erythrocytes'' bebore lysis. Results by this method are compared with 
an ae rbtarned by the elect: oroet ri o delta pH methcoi of Michel. To 
emoaasize the need 1 -or measuring both erythrc oyte 
a o'-yk'holinesterasr ami olusma cholinesterase activity 

in workers expooed to ■: rqan oc hosplia - e peatioiies, we present a study of 
seridl activities o: both enzyrres in a poison accidentally exposed to 
deoiet sc. - S- me thy I . 
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control , dirndls' activity: a '.7' decrease in activity in the ("A 1 ppm ozone 

u roup A' less i nan . oi A arid a 1 >■ . decrease n the 0. > ppm ozone group ( P 
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v< hide animals* increase was 1 .A3 » - 4b. A differences were not 

statistically s ':::.::>: uit , bar show that chel 1 nest erase inhibition 

imsy contribute tc o z<cu- - in lu. ceo or -ncrdal hyperreact -vity . 
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trizoate density gradients. Marker ensyruo assays and puis*, 
ems with 3-hy :iro:-:yi [ HC] tryptamine anoi [12LI] thrombin 
eilular rractuuns cor: rli rir.ed tnat the .soluble, plasma 
■.iraiii.L;-; rrautions w^re all i.n reasonably pure lorn. 
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the i lasma ituit.br arie with [ 



thrombin 
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: a : attempt at attaining significantly bound marker 
Cholinesterase activity 

distributions measured in the; e fractions indicated that about 

-.>(-, , c r -he activity las present in the plasma membrane, 50' in qranule-1 

ar;C i g, p n oolutie fractions. Kinetic data or. cholinesterase 

.■■utiviti os obtained h .: oni intact, platelet a, plasma rnerT;brane prepa rat i ons 

and platelet, reiease -vipoma t a :r; £ indicated tnat they are strikingly 

^ imi far. 
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Choline uptake ata e ::t ^-cholinesterase activities have 

been measured in :rt ,ot astro: last anoi neuroblast cultures. The 

data show that uhoiirie uptake is dependent opon the ionic composition of 

•:ne culture medium an 1 is seui.-vot.ive to mecabclie inhibitors. 

However, the high con :ent rat i- ns of the inhibitors necessary for 

the inhibition of tne uptake ma sore thermodynamic properties gouid 

suggest a facilitated transput rather than an active uphill process. 

Preincubation cr the: cultures with various inhibitors of 

choi inesterases shows nc d.i.re--t parallelism between inhibition of choline 
high affinity uptake ■: apparent Km approximately equal to 10-6 M ) and 
inhibition of ect o-acetylcn ;>1 i nesterase {EC 3.1.1.7). 
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Muscle relaxation of surgical patients with gallamme triethj ociiae (:) 
j f r._ < 'K,_^ i yt hiq / ky } in ennnectien with anes tries i a i in:r ed^ed the? hi s t ochem . 
detectable cholinesterase ; 9001-08-5] activity 

lr. r-ctus mascie biopsy samples. in aucm., .1 caused diffusion 



t- " , 



notnr end plates, localized swe.l lings of the 



anc expansion c :. 

ir.t ranuscular nerve fibers, and varicosities and arborization of 
suhtermmal fiber- . N.m.. lar treatment of patients with suxamethonium 
^r6-<".0-l], instead or: I, eai.s-x; inhibition and depletion of 
cbclir. esterase from the nussie end plates, together with shrinkage and 
vacuo^.aticn of ace t vl who .date vehicles. 
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Ulf r is: ruetirai 1. :)calizat ion o: cholinesterase 
a i ' 'i t y .i.n the developing rat. retina 
Sp ir .i, A: char W. 

0:.v. Mur; n-jl . le . , Univ. Calcrary, Calgary, Can. 
Uv.ir.nal .f [list o ::ne- mistry and (O/tochemist ry (1 974), 

[9 : , -s-to 

C ;-DEN: .00:YAS; IooK: 0020-1554 
U<: ur:ia 1 
Engl rsn 

Retina of rats from tne 16tn :lay of gestation to 1 0 weeks postnatal age 
were treated for the u :t ras \ i u r.ura 1 1 'Calization o I: cholinest erases 
according to the neth >:i of L-wrs and Scute. The use of selective 
inhibitors served to differentiate oetveen 
a :ety .cholinesterase and nonspecific cholinesterase 

activities. Nonspecific cho : inesteras- activity wis marked in the 
rough endoplasrT.rc reticulum. ■:: pi gmenc • :d epithelium but only during the 
Rst/l postnatal weeks. Acet yl cncl mes '.erase activity was prominent rn the 
rvtah endoplasmic retlcuLum, nu :lear envelope and Golgi app . of ganglion 
cells in fetal and mature re' in i; transiently, between processes in the 
outer p.i oviform layer arm in the pen < jrya o :: some nori zont al oo^ls; and 
between prccesses m the .in:i-e: clexiform layer coincident wi.tn the 
abearance of synapses , as w-., i as in the mature retina. These 
localisations «re suggestive c : an assDcn. between znolineste rases and 
earlv stages ot photoreceptor segment format ion and are consistent with a 
:uno'ioi. in ph xifcrm ley: tatiration and synaptic transmission in t.he 
inner pi ex i font wiyer. 
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he tissue ext s . uihiD.dat a studies revealed the presence of 2 types 
■ ■ n each t issue; one typ- being sensitive to 

nd being resistant. A study of 
erential substrata hy :h oly s - 1: in : he presence of known characteristic 
inhibitors < -f ooerases re*oa..ec; .apprx. 0 ;= and 

r and kiino/, resp. The presence of 
ssues was moiirmed by the hydrolysis of 



of esterase act o.' it 
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Eifeet of sample storage on human blood cholinesterase 
actio. city af 1 er inhibition oy carbamates. 
Wills aim A. ; Re \ nor E . 

Inst. lied. Pes. 'Occupat . Hlth, Yugoslav Acad. Sci. Arts, 
Zagreb , '1 : .} . s lo/ .a 

Bulletin of tin- World Health ogani cat ion , (1973) 4 8/2 
0A35-2 38 . 
CODE!]: BWKOAh 
J : urn a ~ 

0 : 7 :)rj.j Literature Ormlix 

009 llinii;! Biochemistry 

01 0 a em it; ) 1c :p; 

0 15 oosup r.. Linal Health and Industrial Medicine 

0 10 Pha sm no: logy 

Engl is n 

Luring an operational fieli trial witn proponur it was observed that the 
inhibition of wrote bio do oho. i no st er use was greater when 
samples were stored before one assay. Since measurement 
of cholinesterase activity is net always pissioie 

jnmetuat ef y alter sampling/ mt ei.-eeu^ i.. ±. . . , > ■ - •. o^-^-^ - - •-• — 

W er r . evaluated. Human bloci :nc 1 i.nest erases were inhibited in 
vitr^ by'rLethyJcarbartiates oo stored at different pH values, temperatures 
and sample dilutions. The results showed tnat tne aegree of cno 1 mestera: 
O cnanqe If samples are diluted 300 fold with 
it.. 4 . denree. ; and the ooyme activity measured within 4 
iese conoi:: m-.s of storage were equally satislactory to 
metnyn" ca rcamates studied ana die therefore likely to 
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Ir.ii vi :R;ai variation m response to ?ueo:r:yicholiiie :.as st imulated 
investigations on tic: variations uno qtructic control ut^ serum 
, : r ■ nest erase :_n man. 'sie 2e"el of cholines terase varied iron; 
essentially no detectable activity ts exceedingly hiqh 

Itc-eis ciue to a no. : t diiferent gen-etcs nutations. Rual . variations in 
( -,e-r ; >'ase wf-re also inherited. Too most common variant of the latter 
tyr-e" was' the atypical ( diouoam— res : s t ant shoi most erase which differed 
fr-rn the normal esterase m :s;j lower apparent affinity tor choline ester 
substrates and for a nc . of inhibitors. Kinetic 

ex! ts. " showed modification or o:>t:i the armome and esteratio sites of the 
atypical esterase. Tnese .xianc s may be due to a difference in the 
pi: : ,irary structure ot the enzyme at 1 pisicoin which affects both sites of 
i-f. ;, c ta^e lomter ot tne enzoto. The :ri:xii:tied kinetic 
P^porti-s ot the atvrdcal •e::-,r-s^ were expressed in both the major 
,^-po-ero {C4) e.nd tne miner toiibtnents ('A., 00, and C3) of the enzyme 
wr"ch was present ir. o-fin in :t a 1 1. ip.:_e a)u firms. Component C4 (mol . wt . 
oi . or prx . 30 0 , 0 0 0 ) c: uld be 'xoeitoi to icmpinent Co by treatment with 
u -. ( , ( , a no -he iatte> t> ansf ornme: to a 21-L.ke component by 3H reaqents. 
Be -Vo components i.at ivo a:i:l .:en-ed) h}lm:>l. wts. of . apprx . 80 , 000 . 
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Tlie percent inactivatitn of s-ore:o oh 01 mes teras e by tacrine was measured 

:i 38 unanesthetized p.ti.enis an i in 62 on - : st.net Lzed patouits paralyzed bv 
intermittent doses of"l2.o to 5u mg . sue ornvlcho L:.ne . The dose of tacrine 
was 30 mg. admi ni s t e re :; i.ti. i.n .:5 pmiertts or i.v. in '05 patients, 
precedeu^by atropine. Trie pnarrt,co... . actions cf tacrine on anesthetized 
patients were a prol on :;at i an of the neureni ucah: action of 
succinylcnoline and a rein . o :: tne ^cai ant . cf su :ci nyl oh oline needed. 
One incidence of post-operative museum: pain va- only 5'. Tne re were a few 
side effects, lricludino rriereasod t tendency towards oradycariia ana 
...risioniiicant alterati :>ns c_n blood p res sure. respiratory insufficiency at 
- ne end of anesthesia oouorrei ._n 2 salients aroi a mild psychosis occurred 
.:.:n one patient 2 days postoperatively. Bi ) oci samples were 
withdrawn and cholinesterase activity measured 

bv continuous titrn. tecnnigue. The mean v etuc ot serum cholinesterase 
activity in th.:s series was 3.0 mi c r ::mo 1 es dru . , it i n . The r.ean degree oi 
inhibition of .-■■■rum chel i neater a se oy tacrine was low, 23. at 1 
: . r . .-iter i . m . injection and 20 at 15 man. after i.v. muection. The 
inhibition decreases progressively, out more rapidly when tacrine 
■s given i.v. .Since this .is in apparent disagreement with the :2m. 
observations on tacrine administration, tne effects of the diln. and 
subs* rate coraon . on percent inhibition were investigated and 
sh co,o that ' inhibition oy tacrine in vivo attained a much 
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AE EiKciioiine was used .-.a suKmarte for brao-] cholirest erase . The produced 
1 hiochol ine phosphaK .reacted with An [ ON '■ 2 and -'NH4 ES. The colloidal AuS 
r , -iv ; . L j zed the sites f enzyme a:: so: ty. The or f t us ton of enzymes in 
electron microscopic cAE :ea was reduced lay inculation in highly (toned. 
Kilters ana NalSOO . Che sp- ti l i a. ao:a: yichol incsterase and noraspeci f i c 
cholines terase activities w-tre differentiated 
ty specific inhibitors, so; to ^a eserme or diisc t ropyl 

: luoro: hosphat o . The ait:^;;. :h : 1 inest eras* ■ activity was localised in the 
terminal membra ne of ?. he a:-: si uiai m trie } o>st synaptic membrane. The 
i. { napanfia cholines:. -.raSH :o:id s i t i . ar distribution but its activity was 
] ( w . 
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AB A new « imp 1-2 soisitrt- raetnai is oes atibe 1 for t he Kuorometria 
assay O cholines terase activity o • .•• o i or the 

raK soivsi s of l-naothvl e.-s.ers and trie me isuren-n: :) f the fluorescence of 

■ -napht hoi . This permits toe ,-tudy a:)f to--? kinetics K 

out Linest er ases and inhibitors wit.n n i s a a :nem . aubstiacea and 

o-r:mts assessment of tne parameters at ? s.o enzyme reaction under 

-saditions appr ox Imat ..n g • las-a in tne hK~:)criem. system. 
KNaphthy.j.a aet ate is a sjostr;ite ftr acet ylchoK.nes terase (1) ani 

: n o 1 1 no s 6 e .:. a s> e ^ix/, .mi l-^ ■~.i-T' JiL - 1 :' - ^ u ■.. /j_au-^ j.--^. 

sapiioation of the p: )ce:iure t - the study of irsm.oition by hydrolyzable as 
•sell as noamydi ol yzab ;.e nanO.i irogaao: inhibitors is 
demonstrated. Acet y L a hoi in -a w w- found to be a :is:e:i inhibitor 
o f eel I mi this system. ElraiCoru ::n was found to be a more potent 
aoif-atiAve inhibitor K 1 than eitner physost i pame or 
r-aiu oostigtu rsa, out a much weaser inhibitor of K than tne 
latter E. Almbencnium tt;ha7f;s is a uoncompet i t K'e inhibitor ol 
II; K as at least K),0e0 times tar- effeative on 1, and is 300 times more 
potent an inhibitor sf 1 than is physos t l gmi no . The use of 
edrcr roaiai um an-;: ambenonium as selective inhibitors ot i is 
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acetate methiociide (in were compared with dec: y lohol ine (III - as- 
substrates for su..U in- : ro IV) and pseudochol one s terase (V) . All 3 
substrates wore.: detd. by add.ina 1 nl . of soin. to 1 ml. of ala. 
hyd2X)XvlaiTU no troshiy prepd. by mining equal vo..s. of 11 NaOH and 14: 
NH20H.HC1. After 3 ra i la . a s raw m temp. 1 . 5M R.C.I ( i. iiiai ar.d : Ee C.i. 3 . 61120 
sola. 0.1N HOI (2 ml. were added and, after siua-.irig w.- 3 .._l, th«= 

eo:.i r.c'aon was measured: at 04C m.mu. against a reaq^. nt b.. ank and converted 
to 'at. of substrate by re f e-rence to a standard curve. 

IV was prepd. loom guinea pig wad blood cells a< a:sarasi ng *: Mentha, et al . 
(CA 41, OlASgi r; V f ran in:, • > p.: g serum dcconl.r.;: to Strei l:z ( OA 36, 
iiOLRl). Esterase act ivvty waf Crst detd approx . by incubation of 1 ml. 
cf iw 111 sukstraae in Ai :. je t ' s soin. witn the en z viae prep:., for 20 min. at 
10. degree, then aletg. : he substrata as above. Activity was then detd. 
maiaometrically in a UArbarc spp. t-y measuring t he Ceo evnl-ed in 20 min. 
a t 00. degree, frtm O.'idFI substrate. The inhir. i t n induced by es-erine was 
similarly measured by a : i L : , f eserir.e sulfate to One substrate sola, to a 
frn:;l :oncr. . of I . a in.es: . 1 i - 7M t o iO-lM. Tine Pi 6 was caAvi. aacoreling to 
Lireweiver arsl Bark OIL 28, 09 wM i . Ootn IV and V nydrta.yse I, II, and 
III. 7he F3 vasaes .-cries. I 0) - Oil) were: f:>s hi I j . 07, II I. 51, III 
( R'O for V I 4.08, II ; . 4 ': , III l.li. Concns. i e:eri.:t: praiuci.n^ 50. 
innaoition of enzyme -.r . vi ~ y were: (.times. :iJ-66P: fur 1" I . , II 2.1, 
III 8.1; f c r VI 1.1, II 0.9, III 1.4. These re.o.i.ta snow that tne 
mod:, f i :ati«: n :>f the a so t yl sn :A me no 1. . prodj:asi oy intrsluiin^ an 0 atom 
between the methylene aaai:i ^n i tne paternary ^ a tne same effect as 
lencpthening the metnylene ■snaiu by another Gi-E :jrjup. Botn types of 
ehoianesteiase h=tve an equal, arfin^ty for I anil II whish is, however, less 
than but oi the same arier .as; that f:>r III. 
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-5, 345(1 956). The appearance and distribution of t:he 
the apt ic cup of the chick embryo were invest i gated by means 



warns let. eo dv itav: c: 



Ac-..-tv lono.l i n^s t or ^se ; 1 '■ ano nenspe on: e cholinesterase .'I') 
activities : • differentiated by rhe use : 

aS-.ev 1 t : . .;. e. o: * ; : . • and bur yrylthicenc 1 iha as s:;bs:ra:. nr.;.: 10 i ; : as an 
inhibitor c: i:. : activity is piesenr. i.n the neurob L ast. s 1. the^ 
c^Sta.ee; ; : a i 1 o \'rS icic as • r ci i' 1 y as • ' a p bj, ana ro these neurons it: .: s 
strictlv localised in trie- perikaryon 'jp ::o stage 4 0 ;i4r.h bay or 
incubation) ■ Between stages 4 1 and It- . t is present: in the pui exr term 
le\o,rs and the pericellular plexuses. :t r.e cons i st ent 1 y absent, in the 
; .Otn r'aia'i layer and the pericellular plexuses of the 13t:b layer, as well 
uS in the oprio Tiber layer; , trie deep white matter, and ependyma . After 
seer 1 or. of tne i ' '. • iibers, 1 activity becorr.es meg. in the retinal, layer. 
No scrrr-iat ieri sou id be found between trie appearance of 1 arid synaptic 
development . J I activity - : diffusely present in the optic vesicle from 
the Earliest st age studied 20''. Alter staoe 3h the activity Is 
ciimi nisht-ci, although :. t riser; j n the fibrous layer at stage 43. 
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AS rb..tochcT;Gri a, microsomes, and ~ sol. fraction, prepd. from rat brain 
hemogenate by differential ■ 'ent r if ug at ion, were assayed 
1 :>r cholinesterase (I: activity with different 

5 .ibstr.at.es . The activity : : true I is higher in mitochondria and 
microsomes than in the whole homogeriate , whereas pseudo 1 activity is more 
coned, in the sol. f ract. r on. . The assocri. of true I with membrane-rich 
tract .ions is stressed. 
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AB ; i f. atie is give 



or the eserine, eueurme, CT 3313 
b : s :pi.p-r idmc met hylccuma rm-5-y 1 ) ketone bis ( iodomet hyiate ) ] ( I ) , and 
PA: o.aer.- RE (00 \ veneris, which can inhibit by :7 G; , in vitro, tne 
.■hoi tnesterase activity of the blooo serum, brain, or muscle ot variolas 
animals. On U,, basis this behavior, the following cholinesterase 
tones are Dointed out: (1) eucupine- sensi ti ve and I-resistant (human and 
hors-- blood oa ;nr , (2; oueup r ne- res 1. s t ahi. and I-sensifrve (horse, doq, 

rabbit and pig brain} , and (3) both eucupine- vo 



rv d 
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TIT 3E: Pot err: .1 cruet ri a method for the determination ol 

cholinesterase activity 
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A3 'I he :ne t hod utrcr ibed, wh ..ch permit s tr.e eletn. nf cholinesterase 

activity In 3.1 q. oi c v tissue o:' 3.1 ml, ot any bed. tlucd, 
-oroh. ,; ns of ni' : :a^uring, ;/e n.-an.:; ol an Sb ei-r :t rcdc, tne chanqes rri pH oi a 
cjratt buffer contq. trie nater i.ai to be tested aco acetylcholine. The Sb 
elect, r tne (mace of a ptr-' Tit pl.ate co which a Tu wire, enclosed in a glass 
t ube , is soldered) is cc_d:rated ^gainst a :.a libra ted calomel electrode in 
r. o r a 1 1 b u i f e r s o L n s . T h > 1 s tandard curve i s p> r ► ; p d . b y 

a.s.inq a borate buffer at pH : . 3, olid, with Cot - f ret water, to which AcOH 
in varying aires, has been acaec; a similar euce is prepd. for blank 
oetns. from a 1:2 diln. ■ et tne butter with cioc . of AcOH. The dild. 
sample, enouqn NeOH t : :.- ut ra 1 i ze 1 ml. of i oe- ~ y 1 rncd i ne roln., and 1 ml. 
■: 1: acetylcholine soln. a.: e aaced t o the? ol i lo: . buffer and the mint, is 
incubated at 38 . degree . . The clane ooris.i.scs oi the o:une mint, to which 2 
crops of pnysost famine cce been .tittt. At. end of trie, intubation 

terioc (usually 30 min.) pnysooet i amine is aoided to the test. mix:., and the 
fH of botn tins blank and tee test (in duplioacc is measured with the Sb 
electrode. Tne cholinesterase activity (expressed in 

micrcmedee AcOH) is cabod. f.r:m tne formula: (A - 3)N/t, where A equals 
mioeromedes AcOH in the test, ? the m i. eromo Pes AcOH .in the blank, t the 
t Lite cd Incubation, and 11 the :;ilu. of tne sample. Lata are presented for 
the activity ot cholinesterase in ra.bb.it rue; it. and 
human blood (whole biooo;, plasma, ana erythrocytes). 

P25 ANSWER 61 OF o3 HSAPLUS COPYRIGHT 3 333 ACS 

ACCESSION NUMBER: i .ce A 34: H5AP33P3 

DOCUMFNT NUMBER: ST: I-...: 1 3 

ORIGINAL REFERENCE NO.: 3 3 : 6 "■ 3 1 i. , c 2 2 e , 6 : 2 3a 

TITLE: Differentiation of cholinesterase 

activity ot b role aco ma:er:.al of diverse 

ouiauu. IT. Inhibition duo to 

bis i i per i :;in omet hyl o ooimar .-cn-5-yl ) ketone (CT 331 8 ) 
AUTPOR(S): Paul-cu, P.; 'Aitiru, P . ; Gibertoni, G. 

SOURCE: Arsh. intern, ph a nna oolyn arrie (1355), 134, 11-1.8 

r\ ,e i j m r." \] T ^vpr. . T ' ; j v - • . :. ]_ 

LANGUAGE : Ital .ue 

AB CT Sole (I) (3. A. 48, SoAc) is a niacl.y astro- selective cholinesterase 
II) inhibitor. Titration rri vitro aosoraing to the modified 
methed < i Fei oo i (C.A. io, S3(ce) on serams from man, horses, doqs, 
cetuts, rats, -ana chickens and on tram rissc? from rabbits, guinea plus, 
hers -as, acqs, cm o;hiskeno shows that the inhibitory effect of 1 
wees ncccrtiit j to the origin of the material providing the active II. 
Based or. the sensitivity of the enzymes towards eueupine (III), a 
seieOucc inhibitor of ps eudoch o 1 i nes t or a se , and towards 1, a 
new t voe or -a he 1 rnesterase, resistant to I and III, may be present in the 
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?Mt:qu- ind procedure rcr 
:i e t e r it - i n a a : e n s in b 1 o o d 
A :h.-i-2- 1 e i , iEri^; Maier, Erie 
E:oocroen. C. (194;)), 919, 4; 
To j r ; . ; i 
Yn available 

nydiol ys i s uf a:e" yi. :i- CEEh) in human bleed under physiol. 

verv smeA.. ijncr.s. , is almost entirely due to 

ch a linest erase 
a 1 a e s are 



i . e 



to ;•• : j r .:learly in mind 



c car. o lcr 

criji inest erase of trie ■ ? ry t hr a :yces an i pra leal 1 y none t d 
o: the serum. There fare, ah-nees in serum cn a 1 i nee :o rase v 
on y a 1 o 1 m i" :A 1 y vAtneu*" Ano'u"* n aa Ion:; a-; tl- -' : ry " n ro- _, y 
::n a 1 i nes t e r a se values ire normal. I':: is imp art an: 
::at, v/harever ohol 1 no a tore.- ■:■ is a i m i.n l she 3, * ne ACn liberated at any 
pa t asympa: ret i a end In:: remains ar; iv-;: for a longer tin Lin n arma 1 duration. 
As a ::esa! : a vaqoto:r.. 4 .i develops, -or :empora ry p ro-aom Lean : oa ra s ympao net 1 c 
i one re ao i a:. . : t • ir • • , an;.: : . aa • * :.• . A • area.pp;..: s anat ■ ■ ACn measured 
is the ACn wnioan is el lea: a i ve in * a- v»aget it i. "e field aseoco which the 
pa r a s ympa : a. at i c acta.. it. i ca a ys .- : e-emeei mo re or ! •" A da: i .A. whetner the 
a e i am aho 1 i ne s t er ase ropres-ua: ed s^eh a re f erenow . Trie meter tend plate is 
definitely the place waere ACh is liberate:!, .is :aa be jua;je-d by its nigh 
loeal conen. It is not }ae ria i a ;e lie 1 e tnas te reqarci a aiecrease in serum 
oan : .1 iriest erase as an i nd.Ea at i -an of ina.reased aaag : t o nus . Eoeoides, since 
the serum cholinesterase is pros am ebl y an onepecific peea :a:aaol.rne3terase, 
its Vdriaoiori3 probably reflect chenges in the compel, of proAeAn fractions 
: a ' aer than tnose in one vegetative hoirmonal system. Eat. neither does the 
oietn. 0)f e i yt inrocyt e oi.oA inest erase r-a/ea.l anything reaaroi.ng the 
aci : linerg i c t ransmi s s : an at tine vogetiitlve end oroaris. Certain 
kinetic e'oo:star:ts maso : • measured to* det . the 



cholines terase activity of • rythr 
in one Warburg app. and 1 r :: trees 
cor.cn. aa mice. , ^ .a cA.l , • ne 
cho linest e:t ase, and a.inaliy the- e_ 
reectaor: rocweer: cho....i atooara-e and ACn 
attains a min. at abo-.r. EC ye,i.rs oA: a 



: ayt es . This 1 s cone 

e derm s . the relaor/e ch a 1 ines terase 
mode' of binding od ACh anei 
pel.. conAan: o f the inhibitory 

The cho L i nest era s e concn. 
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of A e jEA Cholinesterase 

5 bv use : 



f 



activity ( I ) can be measures v;ith an ace curacy of 3- 
this c ear rvat i on . A standard curve is prepd. by 

heating 0.3 ml. serum and J. 3 ml. milk ciiid. 1 te 10, adding J. 
mi. o . ;"A 0. AeEA: and water ta> make 2.7 ml . , and moaaurrraa tree op 



:opheior:.fe t ra 



To assay I, mix 0. 



rum, u . a 



. ill. m i a. k , 0.1 
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